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Draft Genome Sequence of Bacillus cereus LCR12, a Plant Growth–
Promoting Rhizobacterium Isolated from a Heavy
Metal–Contaminated Environment
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Bacillus cereus LCR12 is a plant growth–promoting rhizobacterium, isolated from a heavy metal–contaminated environment.
The 6.01-Mb annotated genome sequence provides the genetic basis for revealing its potential application to remediate contami-
nated soils in association with plants.
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Given their ability to increase the availability of mineral nutrients,produce plant growth–stimulating compounds, and protect
against soil-borne pathogenic fungi (1), plant growth–promoting
rhizobacteria (PGPR) are widely used as bioinoculants to support
survival and development of plants under various stressing condi-
tions, such as heavy metal contamination of soil (2).
Species belonging to the genus Bacillus are predicted to play an
important role in the successful survival and growth of plants in
polluted soil by alleviating the xenobiotic toxicity and supplying
nutrients (3). In order to provide further insight into the physiology,
metabolic potential, and possible future applications of plant
growth–promoting rhizobacteria, we report the draft genome of Ba-
cillus cereus LCR12, a PGPR isolated from the rhizosphere of the
heavy metal hyperaccumulator Carpobrotus rossii (Haw.) Schwantes
grown in a Cd-contaminated environment (4). The strain was found
to have an MIC of 50 mg·L1 for Cd on agar plates.
The strain was grown in cell culture, and the total genomic
DNA was extracted from purified B. cereus LCR12 and converted
to sequencing libraries using the Nextera XT DNA library prepa-
ration kit (Illumina). Libraries were normalized and pooled be-
fore sequencing on an Illumina MiSeq with 2  300 paired-end
reads. For each isolate, the A5-miseq pipeline (5) was used to
perform read trimming and correction, contig assembly, crude
scaffolding, misassembly correction, and final scaffolding. No pu-
tative misassemblies were detected with this method. The scaf-
folds were then reordered with Mauve (6) using B. cereus ATCC
14579 as the reference genome (GenBank accession number
NC_004722.1). Genome sequencing resulted in high coverage as-
semblies of the ~6-Mb genome (78-fold median coverage), which
should represent most of the functional annotated genes and al-
low for comparative studies. The final number of contigs was 40
with an N50 value of 3,706,762.
The draft genome sequence of B. cereus LCR12 comprises
6,031,570 bp, with a GC content of 34.8%. A total of 6,005
coding sequences were annotated with the RAST annotation sys-
tem (7). Several predicted genes carried functions involved in the
bacterium-plant interaction, such as genes encoding for sidero-
phores (bacillibactin and petrobactin), which increase the avail-
ability and uptake of iron in plants, and genes involved in the
exopolysaccharide and lipopolysaccharide biosynthesis (e.g., ex-
opolysaccharide operon EpsC-D) for the formation of biofilms, a
necessary prerequisite for the efficient colonization of the root
surface (8). The LCR12 genome contains 109 genes involved in
phosphorus metabolism, which may be responsible for making
organic phosphate available to the plants (9). In addition, we
found eight genes associated to the chitin metabolism, suggesting
a possible role of LCR12 in the protection against fungal phyto-
pathogens. Finally, we were able to identify several genes related to
heavy metal resistance, including chromium, cadmium, arsenic,
and copper, as well as antibiotics (e.g., multidrug resistance
operon mdtR, efflux pumps Lde, VanS, and VanR), suggesting the
ability of this strain to resist numerous environmental stresses.
Accession number(s). This whole-genome shotgun project
has been deposited at DDBJ/ENA/GenBank under the accession
number MCAX00000000. The version described in this paper is
the first version, MCAX01000000.
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